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(54) METHOD OF MANUFACTURING CERAMIC MULTILAYER SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a ceramic multilayer substrate of a type 
with built-in components having stable characteristics. 
SOLUTION: A ceramic laminate 8 is manufactured by 
stacking first green sheets 1 and 1a including a first 
ceramic material and second green sheets 2 and 2b 
including a second ceramic material that is not sintered 
at the sintering temperature of the first ceramic material 
in such a manner that ceramic electronic components 6 
and 7 are stored in cavities 4a and 4b. The obtained 
ceramic laminate 8 is fired at such a temperature that the 
first ceramic material is sintered but not the second 
ceramic material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the ceramic multilayer substrate characterized by having the 
following processes of 1-3. 

1. Prepare 1st Green Sheet Containing 1st Ceramic Ingredient, and Prepare 2nd Green Sheet Containing 
2nd Ceramic Ingredient Which is not Sintered at Sintering Temperature of Said 1st Ceramic Ingredient. 
So that condition [ below process 2. which prepares the ceramic electronic parts equipped with the 
terminal electrode on the outside surface ] (a) - (d) may be filled The laminating of said the 1st green 
sheet and said 2nd green sheet is carried out. It comes to carry out the at least one or more sheet 
laminating of the 1st green sheet of (Process a) above which produces the ceramic layered product in 
which said ceramic electronic parts were built. To and the vertical side of the (b) aforementioned green 
sheet group where the green sheet group which has the cavity penetrated in the direction of a laminating 
is constituted (c) to which the laminating of said the 1st green sheet and said 2nd green sheet is carried 
out, respectively — at least On the top face of said 1st green sheet contiguous to the inferior surface of 
tongue of said green sheet group, or said 2nd green sheet Said ceramic electronic parts are contained in 
said cavity, wiring ~ (d) in which a conductor is formed ~ with said terminal electrode of said ceramic 
electronic parts It calcinates at the temperature to which said 1st ceramic ingredient sinters said ceramic 
layered product, and said 2nd ceramic ingredient does not sinter it. said wiring — 3. to which a conductor 
is connected — The process of said 1st green sheet and said 2nd adjoining green sheet which makes the 
component of said 1st ceramic ingredient trespass upon the whole region, and makes it fix said the 1st 
green sheet and said 2nd green sheet mostly [claim 2] The manufacture approach of the ceramic 
multilayer substrate according to claim 1 characterized by constituting said green sheet group from said 
the 1st green sheet and said 2nd green sheet. 

[Claim 3] The manufacture approach of the ceramic multilayer substrate according to claim 1 
characterized by constituting said green sheet group only from said 1 st green sheet, and arranging said 
2nd green sheet to the vertical side of said green sheet group. 

[Claim 4] The manufacture approach of the ceramic multilayer substrate according to claim 1 
characterized by arranging said 2nd green sheet on the inferior surface of tongue of said green sheet 
group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a ceramic multilayer 
substrate of having made ceramic electronic parts building in the interior of a substrate, in detail about 
the manufacture approach of a ceramic multilayer substrate of making it not produce contraction of the 
direction of a flat surface substantially in a baking process. 
[0002] 

[Description of the Prior Art] It is effective to make a circuit element like a capacitor or an inductor 
build [ in / more / multi-functionalization, densification, and in order to high-performance-ize / such a 
ceramic multilayer substrate ] in, and to wire high density in a ceramic multilayer substrate. 
[0003] For example, in JP,2001-1 1 1234,A, the ceramic multilayer substrate as shown in drawing 7 is 
indicated. Functional devices 26 and 27 are contained by the cavities 24a and 24b by which the 
laminating of the functional ceramic layers 21 and 21a and the base material 22 for contraction control 
was carried out, and the ceramic multilayer substrate 29 was formed in functional ceramic layer 21a. 
[0004] The laminating of the functional green sheet which should serve as the functional ceramic layers 
21 and 21a, and the green sheet for contraction control which should serve as the base material 22 for 
contraction control is carried out, a raw functional device is contained to the cavity formed in some 
functional green sheets, the laminating of a functional green sheet and the green sheet for contraction 
control is carried out further, a raw compound layered product is produced, and this ceramic multilayer 
substrate 29 is manufactured by calcinating this raw compound layered product. 
[0005] According to this manufacture approach, the raw functional device contained by the cavity 
contracts at the time of baking, and an opening is formed between the cavities 24a and 24b of the 
ceramic multilayer substrate after baking, and functional devices 26 and 27. Therefore, since it can 
prevent that the component of functional ceramic layer 21a is spread in functional devices 26 and 27, 
property ****** 0 f functional devices 26 and 27 can stabilize the property of the ceramic multilayer 
substrate 29. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, it is premised on shrinking the raw functional device 
contained in the cavity by the manufacture approach of the ceramic multilayer substrate indicated by 
JP,2001-111234,A. 

[0007] however, wiring of the terminal electrode and substrate which were formed in the raw functional 
device by the above-mentioned manufacture approach since a raw functional device contracted at the 
time of baking — there is a possibility that electrical installation with a conductor may be disconnected. 
Moreover, when mass-producing a ceramic multilayer substrate by the above-mentioned manufacture 
approach, it is very difficult to control the contraction degree of a raw functional device to homogeneity. 

[0008] Therefore, by the above-mentioned manufacture approach, there was a problem that the property 
of the ceramic multilayer substrate made into the purpose will not be acquired, or dispersion will arise in 
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the property of a ceramic multilayer substrate. 

[0009] This invention aims at offering the manufacture approach of a components built-in ceramic 
multilayer substrate of solving the above-mentioned trouble and having the stable property. 
[0010] 

[Means for Solving the Problem] The ceramic multilayer substrate concerning this invention is 
characterized by having the following processes. 

1. Prepare 1st Green Sheet Containing 1st Ceramic Ingredient, and Prepare 2nd Green Sheet Containing 
2nd Ceramic Ingredient Which is not Sintered at Sintering Temperature of Said 1st Ceramic Ingredient. 
So that condition [ below process 2. which prepares the ceramic electronic parts equipped with the 
terminal electrode on the outside surface ] (a) - (d) may be filled Carry out the laminating of the 1st 
green sheet and 2nd green sheet, and it comes to carry out the at least one or more sheet laminating of 
the 1st green sheet of a process (a) which produces the ceramic layered product in which ceramic 
electronic parts were built. And the green sheet group which has the cavity penetrated in the direction of 
a laminating is constituted. 

(b) (c) by which the laminating of the 1st green sheet and 2nd green sheet is carried out to the vertical 
side of a green sheet group, respectively — the top face of the 1st green sheet which adjoined the inferior 
surface of tongue of a green sheet group at least, or the 2nd green sheet — wiring — (d) ceramic 
electronic parts with which a conductor is formed are contained in a cavity — having — the terminal 
electrode of ceramic electronic parts, and wiring — a conductor is connected. 

3. it is the process of the 2nd green sheet which calcinates at the temperature to which the 1st ceramic 
ingredient sinters a Serra 14 Mick layered product, and the 2nd ceramic ingredient does not sinter it, and 
adjoins the 1st green sheet which makes the component of the 1st ceramic ingredient trespass upon the 
whole region, and makes it fix the 1st green sheet and 2nd green sheet mostly — in the process of above- 
mentioned 2., the 2nd green sheet is surely used for the ceramic layered product. 
[001 1] In the manufacture approach of the above-mentioned ceramic multilayer substrate, it is desirable 
to constitute a green sheet group from the 1st green sheet and 2nd green sheet. 

[0012] Moreover, in the manufacture approach of the above-mentioned ceramic multilayer substrate, it 
is desirable to constitute a green sheet group only from the 1st green sheet, and to arrange the 2nd green 
sheet to the vertical side of a green sheet group. 

[0013] Moreover, in the manufacture approach of the above-mentioned ceramic multilayer substrate, it 
is desirable to arrange the 2nd green sheet on the inferior surface of tongue of a green sheet group. 
[0014] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the ceramic multilayer substrate 
concerning this invention is explained to a detail. 

1. Prepare 1st Green Sheet Containing 1st Ceramic Ingredient, and Prepare 2nd Green Sheet Containing 
2nd Ceramic Ingredient Which is not Sintered at Sintering Temperature of 1st Ceramic Ingredient. In 
process this invention which prepares the ceramic electronic parts equipped with the terminal electrode 
on the outside surface, the green sheet for constituting a ceramic substrate They are the 1st green sheet 
containing the 1st ceramic ingredient, and the 2nd green sheet which is not sintered at the sintering 
temperature of the 1st ceramic ingredient. The 1st and 2nd green sheet is produced by the well-known 
green sheet production approach. For example, the approach of adding a suitable quantity of a binder, a 
plasticizer, and a solvent to ceramic ingredient powder, kneading, and fabricating the obtained ceramic 
slurry in the shape of a sheet with a doctor blade method etc. is mentioned. 

[0015] The 1st green sheet constitutes the principal part of the ceramic multilayer substrate made into 
the purpose, therefore — as the 1st ceramic ingredient — wiring — using what has low specific inductive 
capacity so that delay may not arise to the signal which spreads a conductor — desirable — wiring of high 
conductivity of silver, copper, etc. — it is desirable to use what has low sintering temperature so that it 
can a conductor and really calcinate. As a ceramic ingredient which fulfills such conditions, the ceramic 
ingredient of BaO-aluminum203-Si02 system can be mentioned, for example. Moreover, low 
temperature sintering can be further planned by including a glass component in the 1st ceramic 
ingredient. 
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[0016] The 2nd green sheet controls contraction of the direction of a flat surface of the 1st green sheet at 
the time of baking. This is because the 1st green sheet with which the 2nd green sheet hardly contracted, 
but the laminating was adjoined and carried out to the 2nd green sheet is restrained by the 2nd green 
sheet in a baking process. As mentioned above, when a BaO-aluminum203-Si02 system ceramic is 
used as 1st ceramic ingredient, an alumina and a zirconia can be used as 2nd ceramic ingredient. 
[0017] In this invention, a capacitor, an inductor, a resistor, etc. can be used as ceramic electronic parts 
built in a ceramic substrate. As for these ceramic electronic parts, it is desirable that it is a chip-like 
according to the configuration of a cavity. 

[0018] Moreover, in this invention, ceramic electronic parts [ finishing / baking ] are used not using a 
raw ceramic component. When using a raw ceramic component, there is a problem that a green sheet 
and a raw ceramic component are not stabilized by the property of a raw ceramic component in response 
to the time of baking. However, since the reaction at the time of such baking hardly occurs when using 
ceramic electronic parts [ finishing / baking ], even after calcinating the property by which ceramic 
electronic parts [ finishing / baking ] were stabilized, it is maintainable as it is. Therefore, the ceramic 
multilayer substrate whose property was stable can be easily obtained by choosing suitably the ceramic 
electronic parts which have a property according to the purpose. 

[0019] 2. the process (a) which produces the ceramic layered product in which the laminating of the 1st 
green sheet and 2nd green sheet was carried out, and said ceramic electronic parts were built so that 
following conditions (a) - (d) might be filled — the green sheet group which has the cavity which the at 
least one or more sheet laminating of said 1st green sheet was carried out, and it became, and was 
penetrated in the direction of a laminating is constituted. The green sheet group may consist of only the 
1st green sheet, and may contain the 2nd green sheet. Moreover, what carried out the laminating of the 
1st and 2nd green sheet with which the through tube was formed beforehand is sufficient as it, and after 
a green sheet group carries out the laminating of the 1st and 2nd green sheet, the thing in which the 
through tube was formed is sufficient as it. As an approach of forming a through tube, the approach of 
piercing some green sheets by the puncher, the approach of omitting by laser, etc. are mentioned. 
[0020] (b) The laminating of said the 1st green sheet and said 2nd green sheet is carried out to the 
vertical side of a green sheet group, respectively. Since a cavity serves as a closed space by carrying out 
the laminating of the green sheet to the vertical side of a green sheet group, before arranging a green 
sheet on the top face of a green sheet group at least, it is necessary to contain ceramic electronic parts. 
Therefore, where the green sheet has been arranged on the inferior surface of tongue of a green sheet 
group and bottom opening of a through tube is plugged up, after inserting ceramic electronic parts from 
top opening of a through tube, a green sheet is arranged on the top face of a green sheet group. 
[0021] As for the dimension of the cavity in the direction of a flat surface of each green sheet, at this 
time, it is desirable that it is larger than the dimension of the ceramic electronic parts in the direction of a 
flat surface of each green sheet a little. Thus, it becomes easy to mount by preparing the clearance 
between some between a cavity side attachment wall and a ceramic electronic-parts side face by 
inserting ceramic electronic parts into a cavity. However, when this clearance becomes large too much, 
the mechanical strength of a ceramic multilayer substrate may fall. 

[0022] Specifically, it is desirable that the dimension of the cavity in the direction of a flat surface of 
each green sheet is 100% - 105% of a dimension of the ceramic electronic parts in the direction of a flat 
surface of each green sheet. 

[0023] In addition, the dimension in the direction of a flat surface of the green sheet group formed in the 
green sheet group is the same as the dimension in the direction of a flat surface of ceramic electronic 
parts, or when smaller a little than it, after inserting ceramic electronic parts in the through tube formed 
in the green sheet group, a green sheet can also be arranged to the vertical side of a green sheet group. 
[0024] Moreover, any of the 1st and 2nd green sheet are sufficient as the green sheet arranged in the 
vertical side of a green sheet group. However, since the restraint of the 2nd green sheet to the 1st green 
sheet located in the middle of a green sheet group becomes weak when it constitutes a green sheet group 
only from the 1st green sheet, there is a possibility that a cavity may deform. Therefore, it is desirable to 
choose the 2nd green sheet in this case as a green sheet arranged to the vertical side of a green sheet 
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group, and to suppress deformation of a cavity. 

[0025] Moreover, it is necessary to set up quite more greatly than the dimension of the ceramic 
electronic parts in the direction of a laminating of each green sheet the dimension of the cavity in the 
direction of a laminating of each green sheet. 

[0026] Since contraction of the part and the thickness direction of the 1st green sheet where the 
contraction in the direction of a flat surface of the 1st green sheet is controlled with the 2nd green sheet 
becomes large, a ceramic multilayer substrate is contracted in the thickness direction at the time of 
baking. Therefore, if the height of a cavity is not enough, since the green sheet which constitutes a green 
sheet group will contract in the thickness direction, the green sheet arranged on the top face of a green 
sheet group contacts the top face of ceramic electronic parts, and presses the top face of ceramic 
electronic parts further. Then, stress will join ceramic electronic parts, a crack will arise, or some green 
sheets arranged on the top face of a green sheet group will rise with ceramic electronic parts, and the 
surface smoothness of a substrate will be spoiled as a result. 

[0027] However, when the height dimension of a cavity becomes large and the clearance between a 
cavity and ceramic electronic parts becomes large too much, the mechanical strength of a substrate may 
fall. Moreover, if the laminating of the green sheet is carried out beyond the need, since it becomes 
difficult to attain low back-ization of a ceramic substrate, it is not desirable. 

[0028] If the dimension of the cavity in the direction of a laminating of each green sheet is 170% - 230% 
of a dimension of the ceramic electronic parts in the direction of a laminating of each green sheet, 
specifically, the above problems are solvable. 

[0029] (c) the top face of the 1st green sheet which adjoined the inferior surface of tongue of a green 
sheet group at least, or the 2nd green sheet — wiring ~ a conductor is formed, wiring — a conductor is 
formed by the well-known approach. For example, the conductive paste which becomes metal powder 
from a suitable quantity of a binder, glass powder, and a dispersant is produced, and the approach of 
printing this conductive paste on a ceramic green sheet by screen-stencil etc. is mentioned, in addition, 
wiring ~ the location in which a conductor is formed is formed in the position of a green sheet if needed 
[ above / not a limitation but if needed ]. 

[0030] moreover, the case where an electrical circuit is formed in the interior of a ceramic multilayer 
substrate in three dimensions — a green sheet — a beer hall ~ opening — the interior of a beer hall — 
conductive paste — being filled up — wiring — a conductor (beer conductor) is formed. As an approach 
of forming a beer hall, the approach of piercing some green sheets by the puncher, the method of making 
a hole by laser, etc. are mentioned. 

[0031] (d) ceramic electronic parts are contained in said cavity — having — the terminal electrode of 
ceramic electronic parts, and wiring — a conductor is connected, the terminal electrode of ceramic 
electronic parts, and wiring — as the approach of connecting a conductor — a terminal electrode and 
wiring — conductive paste is applied to a plane of composition with a conductor, and the approach of 
laying ceramic electronic parts on a green sheet so that a terminal electrode and conductive paste may 
contact is mentioned. 

[0032] wiring formed on the 1st green sheet since the contraction in the direction of a flat surface of the 
1st green sheet was controlled with the 2nd green sheet in this invention when the 1st green sheet is 
arranged on the inferior surface of tongue of a green sheet group — a location gap of a conductor can be 
prevented, moreover, wiring formed on the 2nd green sheet in order for the 2nd green sheet itself to 
hardly contract, when the 2nd green sheet is arranged on the inferior surface of tongue of a green sheet 
group — a location gap of a conductor can be prevented, in addition, the case where the 2nd green sheet 
is not temporarily used in this invention — the time of baking — a green sheet — the direction of a flat 
surface — contracting — wiring — the location of a conductor — shifting — a terminal electrode and 
wiring — it is possible that connection with a conductor will be cut. 

[0033] thus, the terminal electrode of not only the effectiveness of the 2nd green sheet controlling 
contraction of the 1st green sheet, and maintaining the configuration of a ceramic multilayer substrate 
but the ceramic electronic parts built in and wiring of a ceramic multilayer substrate — the effectiveness 
of maintaining electrical installation with a conductor is done so. 
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[0034] Hereafter, the laminating of the 1st and 2nd green sheet is carried out, and 1 operation gestalt of 
the process which produces the ceramic layered product in which ceramic electronic parts were built is 
explained. 

[0035] First, as shown in drawing 1 , the predetermined number-of-sheets laminating of the 1st green 
sheet 1 and 2nd green sheet 2 is carried out by turns, in addition — the top face of 2nd green sheet 2b — 
wiring — Conductors 3a-3d are formed. 

[0036] Next, as shown in drawing 2 , the predetermined number-of-sheets laminating of the 1st green 
sheet la by which the through tube was formed on the layered product formed by drawing 1 is carried 
out, and the green sheet group 5 which has the cavities 4a and 4b penetrated in the direction of a 
laminating is formed. 

[0037] next, it is shown in drawing 3 — as — top opening of Cavities 4a and 4b to the ceramic electronic 
parts 6 and 7 — inserting — the terminal electrodes 6a and 7a of the ceramic electronic parts 6 and 7 — 
wiring — it connects with Conductors 3a-3d, respectively. 

[0038] Next, as shown in drawing 4 , the predetermined number-of-sheets laminating of the 1st green 
sheet 1 and 2nd green sheet 2 is carried out by turns to the top face of the green sheet group 5, and the 
ceramic layered product 8 is produced on it. 

[0039] Moreover, as shown in drawing 5 , the green sheet group 5 can also be constituted by carrying 
out the laminating of the 1st green sheet la in which the through tube was formed, and the 2nd green 
sheet 2a in which the through tube was formed. 

[0040] in addition, predetermined wiring formed in the vertical side of each green sheet in drawing 1 - 
drawing.5 — a conductor and the predetermined beer formed in each green sheet — it is not illustrated 
about a conductor, moreover, wiring — Conductors [ 3a-3d ] thickness is exaggerated and illustrated. 
[0041] 3. Calcinate at Temperature to which 1st Ceramic Ingredient Sinters Ceramic Layered Product, 
and 2nd Ceramic Ingredient Does Not Sinter it. The 1st green sheet and the 2nd adjoining green sheet 
mostly in the whole region By making the component of the 1st ceramic ingredient invade, and 
calcinating a ceramic layered product in an above-mentioned temperature requirement as ** which 
makes the 1st green sheet and 2nd green sheet fix more nearly already stated wiring formed in the 
ceramic electronic parts with which the substrate had little deformation and it was built in it since 
contraction of the 1st green sheet was controlled with the 2nd green sheet, and a substrate — a 
connection condition with a conductor becomes good. 

[0042] moreover, the 2nd green sheet which adjoins the 1st green sheet at the time of baking — the 
component of the 1st ceramic ingredient trespasses upon the whole region mostly. For example, in 
making the 1st ceramic ingredient contain a glass component, this glass component invades into the 2nd 
green sheet, and the 1st green sheet and 2nd green sheet fix by entering the grain boundary of the 2nd 
ceramic ingredient. 

[0043] In addition, before a ceramic layered product calcinates, it is desirable to be stuck in the direction 
of a laminating by pressure. Thereby, the adhesion of the 1st and 2nd green sheet can be raised, and the 
contraction depressor effect of the 1st green sheet by the 2nd green sheet can be heightened. Moreover, 
as timing of pressurization, after carrying out the laminating of all the green sheets, you may pressurize, 
and only a green sheet group may be stuck by pressure beforehand. The approach of MEKAPURESU, 
the hydraulic press, etc. is mentioned as the sticking-by-pressure approach. 

[0044] Drawing 6 is the outline sectional view showing one example of the ceramic multilayer substrate 
produced by the manufacture approach of the ceramic multilayer substrate concerning this invention. 
[0045] The ceramic multilayer substrate 9 is constituted by carrying out the laminating of the 1st 
ceramic layer 1 1 and 11a and the 2nd ceramic layer 12 and 12b. The cavities 14a and 14b penetrated in 
the direction of a laminating are formed in 1st ceramic layer 11a. The ceramic component 16 (chip 
capacitor) is contained inside cavity 14a, and the ceramic component 17 (chip resistor) is contained 
inside cavity 14b. the 2nd ceramic layer 12b top used as the inferior surface of tongue of Cavities 14a 
and 14b — wiring — Conductors 13a- 13d are formed, a chip capacitor 16 and a chip resistor 17 — 
respectively — the terminal electrodes 16a and 17a — having — **** — terminal electrode 16a — wiring - 
- Conductors 13a and 13b and terminal electrode 17a — wiring — it connects with Conductors 13c and 
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13 d, respectively, in addition — although not illustrated — wiring predetermined to between the layers of 
each ceramic layer and the top face of the ceramic multilayer substrate 9, and an inferior surface of 
tongue — the conductor is formed. 
[0046] 

[Example] Below, one example which produced the ceramic multilayer substrate by the manufacture 
approach of the ceramic multilayer substrate concerning this invention is shown. In addition, in this 
example, as shown in drawing 1 - drawing 4 , the green sheet group consisted of only the 1st green 
sheet. First, as a start raw material, each powder of BaO, Si02, aluminum 203, and B-2s 03 and CaO 
was prepared, and specified quantity weighing capacity of each powder was carried out, and it mixed. 
Next, temporary quenching of the obtained mixture was carried out at 1300 degrees C for 2 hours, and 
the temporary-quenching object was ground. Next, borosilicate glass powder was added to the obtained 
temporary-quenching powder, and the 1st ceramic ingredient was obtained. 

[0047] Next, a suitable quantity of the binder, the plasticizer, and the solvent were added and kneaded 
into the 1st ceramic ingredient, and the ceramic slurry was obtained. Next, this ceramic slurry was 
fabricated with a thickness of 100 micrometers in the shape of a sheet with the doctor blade method, and 
the 1st green sheet was obtained. Next, the 1st green sheet was cut in the rectangular 100mm long and 
100mm wide configuration. 

[0048] On the other hand, a suitable quantity of the binder, the plasticizer, and the solvent were added 
and kneaded into the 2nd ceramic ingredient which consists of 20aluminum3 powder, and the ceramic 
slurry was obtained. Next, this ceramic slurry was fabricated with a thickness of 10 micrometers in the 
shape of a sheet with the doctor blade method, and the 2nd green sheet was obtained. Next, the 2nd 
green sheet was cut in the rectangular 100mm long and 1 00mm wide configuration. 
[0049] Next, the beer hall with a diameter of 300 micrometers was formed in the position of a part of 1st 
and 2nd green sheet with laser. Moreover, the through tube of a predetermined dimension was formed in 
the position of a part of 1st green sheet by the puncher. 

[0050] Next, while producing the conductive paste which consists of Cu powder, a suitable quantity of a 
binder, glass powder, and a dispersant and printing this conductive paste to the position on the above 1st 
and the 2nd green sheet by screen-stencil, the beer hall of the 1st and 2nd green sheet of the above was 
filled up. 

[005 1] Next, the laminating of the 1st and 2nd green sheet was carried out to the order of the 2nd one 
green sheet, the 1st one green sheet with which the through tube is not formed, the 2nd one green sheet, 
the 1st one green sheet with which the through tube is not formed, and the 2nd one green sheet from the 
bottom. 

[0052] Next, the ten-sheet laminating of the 1st green sheet with which the through tube was formed on 
the obtained layered product was carried out, and the green sheet group which has a cavity was formed. 
[0053] Next, the chip capacitor of a predetermined dimension was inserted from cavity top opening of a 
green sheet group. 

[0054] Next, on the green sheet group, the laminating of the 1st and 2nd green sheet was carried out to 
the order of the 2nd one green sheet, the 1st one green sheet with which the through tube is not formed, 
the 2nd one green sheet, and the 1st one green sheet with which the through tube is not formed, and the 
ceramic layered product by which the chip capacitor was contained in the cavity was produced. 
[0055] Next, the hydraulic press was carried out on 60 degrees C and 1800kg/cm2 conditions, and the 
ceramic layered product was stuck by pressure. Next, the ceramic layered product after sticking by 
pressure was calcinated at 1000 degrees C, and the ceramic multilayer substrate was obtained. 
[0056] 

[Effect of the Invention] A ceramic layered product is produced and ceramic electronic parts [ finishing / 
baking ] are made to build in the cavity formed in this layered product by the manufacture approach of 
the ceramic multilayer substrate concerning this invention by carrying out the laminating of the 1st 
green sheet containing the 1st ceramic ingredient, and the 2nd green sheet containing the 2nd ceramic 
ingredient which is not sintered at the sintering temperature of the 1st ceramic ingredient. 
[0057] in case a ceramic layered product is calcinated, in order to control the contraction in the direction 
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of a fiat surface of the 1st and 2nd green sheet and to hardly contract the ceramic electronic parts built in 
by this, either — the terminal electrode of ceramic electronic parts, and wiring of a ceramic multilayer 
substrate — electrical installation with a conductor is maintainable. 

[0058] Therefore, the ceramic multilayer substrate whose property was stable can be obtained by 
choosing suitably the ceramic electronic parts which have a property according to the purpose. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing one process of the manufacture approach of the 
ceramic multilayer substrate concerning this invention. 

[Drawing 2] It is the outline sectional view showing one process of the manufacture approach of the 
ceramic multilayer substrate concerning this invention. 

[Drawing 3] It is the outline sectional view showing one process of the manufacture approach of the 
ceramic multilayer substrate concerning this invention. 

[Drawing 4] It is the outline sectional view showing one process of the manufacture approach of the 
ceramic multilayer substrate concerning this invention. 

[Drawing 5] It is the outline sectional view showing one process of the manufacture approach of the 
ceramic multilayer substrate concerning this invention. 

[Drawing 6] It is the outline sectional view showing the ceramic multilayer substrate obtained by the 

manufacture approach of the ceramic multilayer substrate concerning this invention. 

[Drawing 7] It is the outline sectional view showing the manufacture approach of the conventional 

ceramic multilayer substrate. 

[Description of Notations] 

11a The 1st green sheet 

2, 2a, 2b The 2nd green sheet 

3a-3d wiring — conductor 

4a, 4b Cavity 

5 Green Sheet Group 

6 Ceramic Electronic Parts (Chip Capacitor) 
6a Terminal electrode 

7 Ceramic Electronic Parts (Chip Resistor) 
7a Terminal electrode 

8 Ceramic Layered Product 

9 Ceramic Multilayer Substrate 

11 1 la 1st ceramic layer 

12 12b 2nd ceramic layer 
13a- 13d wiring — conductor 
14a, 14b Cavity 

16 Ceramic Electronic Parts (Chip Capacitor) 
16a Terminal electrode 

17 Ceramic Electronic Parts (Chip Resistor) 
17a Terminal electrode 



[Translation done.] 
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[Drawing 2] 




[Drawing 3] 
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{Drawing. 5} 
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[Drawing 7] 
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